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Abstract: 

PROBLEM TO BE SOLVED: To prevent synchronization of sub screens from being disturbed even 
when synchronization of the main screen of multi-screens is disturbed. SOLUTION: Broadcasting to 
be a main screen is received by a tuner 1 and video signals separated in a decoder 2 are reduced 
to a main screen size in a reduction part 3 and written to a frame memory 4 by a write control part 
8 in response to signals from a PLL 7. Plural pieces of broadcasting to be sub screens are 
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successively received by a tuner 11 and video signals separated in a decoder 12 are respectively 
reduced to a sub screen size in a reduction part 13 and written to a specified position of a frame 
memory 14 by a write control part 16 in response to signals from a PLL 15. Clocks, HD and VD are 
generated in a PLL 9 based on HD (vertical synchronizing signals) from the decoder 2, and by using 
the signals, signals of the frame memory 4 are read by a read control part 10, signals of a frame 
memory 14 are read by a read-out control part 17, they are synthesized in a synthesis part 5 and 
the multi-screen is displayed at a display part 6. 




JPO Machine translation abstract: 
(57) Abstract 

SUBJECT Even if the synchronization of the main screen of a multi screen is confused, the 
synchronization of a sub-screen is made not to be disturbed. 

Means for SolutionReceive broadcast which serves as a main screen with the tuner 1, and a 
video signal separated by the decoder 2 is reduced to main screen size by the reducing part 3, It 
writes in the frame memory 4 by the write control part 8 by a signal from PLL7, Two or more 
broadcasts which serve as a sub-screen with the tuner 11 are received one by one, a video signal 
separated by the decoder 12 is reduced to sub-screen size by the reducing part 13, respectively, 
and it writes in a required position of the frame memory 14 by the write control part 16 by a signal 
from PLL15. Based on HD (Vertical Synchronizing signal) from the decoder 2, by PLL9 A clock, HD 
and VD are generated, using these signals, a signal of the frame memory 4 is read by the read-out 
control section 10, a signal of the frame memory 14 is read by the read-out control section 17, it 
compounds by the synchronizer 5, and a multi screen is displayed on the indicator 6. 



Ciaim(s) 

Claim lit has 2 sets of decoders which decode a signal from a tuner and a tuner which receives 
television broadcasting, A clock generated in the 1st PLL circuit based on a Horizontal 
Synchronizing signal which received broadcast which serves as a main screen with the 1st tuner, 
reduced a video signal from the 1st decoder to necessary size by the 1st reducing part, and was 
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separated by the 1st decoder, It writes in the 1st frame memory via the 1st write control part with 
a Horizontal Synchronizing signal and a Vertical Synchronizing signal from the 1st decoder, Two or 
more broadcasts which switch the 2nd tuner with a necessary time interval, and serve as a sub- 
screen are received, A clock generated in the 2nd PLL circuit based on a Horizontal Synchronizing 
signal which reduced each video signal from the 2nd decoder to necessary size by the 2nd reducing 
part, respectively, and was separated by the 2nd decoder, It writes in a required position of the 
2nd frame memory via the 2nd write control part, respectively with a Horizontal Synchronizing 
signal and a Vertical Synchronizing signal from the 2nd decoder. In what compounds a video signal 
read via the 1st read-out control section from said 1st frame memory, and a video signal read via 
the 2nd read-out control section from the 2nd frame memory by a synchronizer, and displays a 
multi screen by an indicator, On a basis a Vertical Synchronizing signal from said 1st decoder A 
clock, A multi screen display device which provides the 3rd PLL circuit that generates a Horizontal 
Synchronizing signal and a Vertical Synchronizing signal, and was made to read a video signal from 
said 2nd frame memory with a clock, and a Horizontal Synchronizing signal and a Vertical 
Synchronizing signal from the 3rd PLL circuit via the 2nd read-out control section. 
Claim 2The multi screen display device according to claim 1 which was made to read a video 
signal from said 1st frame memory with a clock, and a Horizontal Synchronizing signal and a 
Vertical Synchronizing signal from said 3rd PLL circuit via the 1st read-out control section. 
Claim 3The multi screen display device according to claim 1 or 2 which was made to control said 
indicator by clock, and a Horizontal Synchronizing signal and a Vertical Synchronizing signal from 
said 3rd PLL circuit. 

Claim 4When said 3rd PLL circuit is supervised In timing of a self-propelled Vertical Synchronizing 
signal which generated a Vertical Synchronizing signal from said 1st decoder based on a self- 
propelled clock and a Vertical Synchronizing signal from the 1st decoder is not distinguished, a self- 
propelled clock. The multi screen display device according to claim 1, 2, or 3 which comes to be 
what outputs a Horizontal Synchronizing signal and a Vertical Synchronizing signal which were 
generated based on a self-propelled clock. 



Detailed Description of tlie Invention 
0001 

Field of the InventionThis invention relates to a multi screen display device, and when the 
synchronization of the inputted video signal used as a main screen is confused, it relates to the 
thing keep the synchronization of a sub-screen from being confused. 
0002 

Description of the Prior Art2 sets of decoders which decode the signal from a tuner and a tuner 

which receives television broadcasting are provided, and some which were constituted like the 
example shown in the block diagram of drawing 3 are shown in the multi screen display device 
which displays two or more screens simultaneously. Receive the broadcast which serves as a main 
screen with the tuner 1, and by the decoder 2 Namely, a video signal. Decode to a Horizontal 
Synchronizing signal (HD) and a Vertical Synchronizing signal (VD), and a video signal is reduced 
by the reducing part 3, Write in the frame memory 4 by the signal from the write control part 8, 
and simultaneously, with a required interval, switch a channel and two or more broadcasts which 
serve as a sub-screen with the tuner 11 are received. Decode to a video signal, and HD and VD by 
the decoder 12, and a video signal is reduced to necessary size by the reducing part 13, It writes in 
the required position of the frame memory 14 one by one by the signal from the write control part 
16, the video signal of a main screen and the video signal of a sub-screen which were read from 
the frame memories 4 and 14 by the signal from the read-out control sections 21 and 22 are 
compounded by the synchronizer 5, and it displays by the indicator 6. The read-out control section 
21 and the read-out control section 22 perform read-out from the frame memory 4 and the frame 
memory 14 by HD and the clock which were synchronized with HD from the decoder 2 in PLL circuit 
7, and were generated, and VD from the decoder 2, and This sake. When the synchronization of a 
main screen is confused or it breaks off, in order that VD from the decoder 2 may confuse or break 
off, even when there is no disorder in the synchronized signal from the decoder 12, the 
synchronization of the signal read from the frame memory 14 is confused, and there is a problem 
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that the synchronization of the indicator 6 is disturbed simultaneously. 
0003 

Problem(s) to be Solved by the InventionWhen this invention does not have disorder of a 
synchronization in the video signal of a sub-screen in view of such a point, even if disorder of the 
synchronization with the video signal of a main screen arises, the sub-screen of a multi screen at 
least aims at making it displayed without confusing a synchronization. 
0004 

Means for Solving the Problemin order to attain the above-mentioned purpose, in a multi 
screen display device of this invention. It has 2 sets of decoders which decode a signal from a 
tuner and a tuner which receives television broadcasting, A clock generated in the 1st PLL circuit 
based on a Horizontal Synchronizing signal which received broadcast which serves as a main 
screen with the 1st tuner, reduced a video signal from the 1st decoder to necessary size by the 1st 
reducing part, and was separated by the 1st decoder. It writes in the 1st frame memory via the 1st 
write control part with a Horizontal Synchronizing signal and a Vertical Synchronizing signal from 
the 1st decoder, Two or more broadcasts which switch the 2nd tuner with a necessary time 
interval, and serve as a sub-screen are received, A clock generated in the 2nd PLL circuit based on 
a Horizontal Synchronizing signal which reduced each video signal from the 2nd decoder to 
necessary size by the 2nd reducing part, respectively, and was separated by the 2nd decoder. It 
writes in a required position of the 2nd frame memory via the 2nd write control part, respectively 
with a Horizontal Synchronizing signal and a Vertical Synchronizing signal from the 2nd decoder. In 
what compounds a video signal read via the 1st read-out control section from said 1st frame 
memory, and a video signal read via the 2nd read-out control section from the 2nd frame memory 
by a synchronizer, and displays a multi screen by an indicator, Provide the 3rd PLL circuit that 
generates a clock, a Horizontal Synchronizing signal, and a Vertical Synchronizing signal based on 
a Vertical Synchronizing signal from said 1st decoder, and A clock from the 3rd PLL circuit, A video 
signal is read from the 2nd frame memory via the 2nd read-out control section with a Horizontal 
Synchronizing signal and a Vertical Synchronizing signal. 

0005A video signal of the 1st frame memory is read via the 1st read-out control section with a 
clock, and a Horizontal Synchronizing signal and a Vertical Synchronizing signal from said 3rd PLL 
circuit. 

0006And said indicator is controlled by clock, and a Horizontal Synchronizing signal and a Vertical 
Synchronizing signal from said 3rd PLL circuit. 

0007When said 3rd PLL circuit is supervised in timing of a self-propelled Vertical Synchronizing 
signal which generated a Vertical Synchronizing signal from the 1st decoder based on a self- 
propelled clock and a Vertical Synchronizing signal from the 1st decoder is not distinguished, a self- 
propelled clock, A Horizontal Synchronizing signal and a Vertical Synchronizing signal which were 
generated based on this clock are outputted. 
0008 

Embodiment of the InventionAn embodiment of the invention is described with reference to 
Drawings based on working example. Drawing 1 is an important section block diagram of one 
working example of the multi screen display device by this invention. In a figure, it is the 1st and 
2nd tuner, and 1 and 11 receive the TV broadcast which serves as a main screen with the 1st tuner 
1, with a necessary time interval, they switch a channel one by one and receive the TV broadcast 
which serves as a sub-screen with the 2nd tuner 11. 2 and 12 are the 1st and 2nd decoder, 
process the composite video signal from the 1st tuner 1 or the 2nd tuner 11, and separate HD and 
VD. 3 and 13 are the 1st and 2nd reducing part, and reduce the video signal from the 1st decoder 

2 or the 2nd decoder 12 to necessary size by infanticide of a pixel and a line, etc., respectively. 4 
and 14 are the 1st and 2nd frame memory, and write in the video signal from the 1st reducing part 

3 or the 2nd reducing part 13. 5 is a synchronizer and compounds the video signal read from the 
1st frame memory 4 and the 2nd frame memory 14 on one screen. 6 is an indicator and displays a 
multi screen based on the signal from the synchronizer 5. 7 is the 1st PLL circuit, generates the 
clock in sync with HD from the 1st decoder 2, and generates HD based on this clock. 8 is the 1st 
write control part and controls the writing of the 1st frame memory 4 by VD from the clock, HD, 
and the 1st decoder 2 from 1st PLL circuit 7. 9 is the 3rd PLL circuit, generates a clock on the basis 
of VD from the 1st decoder 2, and generates HD and VD based on this clock. 10 is the 1st read-out 
control section, and controls read-out of the 1st frame memory 4 by the clock from 3rd PLL circuit 
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9, and HD and VD. 15 is the 2nd PLL circuit, generates the clock in sync with HD from the 2nd 
decoder 12, and generates HD based on this clock. 16 is the 2nd write control part and controls the 
writing of the 2nd frame memory 14 by VD from the clock, HD, and the 2nd decoder 12 from 2nd 
PLL circuit 15. 17 is the 2nd read-out control section, and controls read-out of the 2nd frame 
memory 14 by the clock from 3rd PLL circuit 9, and HD and VD. 

0009Next, operation of the mult! screen display device by this Invention is explained. For example, 
as shown in drawing 2, when compounding main screen and five sub-screen ** - ** and 
considering it as a multi screen, The 1st tuner 1 receives broadcast used as a main screen, and a 
video signal is taken out by the 1st decoder 2, Input into the 1st reducing part 3 and a line number 
and the pixel number of each line are reduced to 2/3 by infanticide of a line and a pixel, etc., 
respectively, It writes in the required position (position corresponding to the main screen of 
drawing 2) of the 1st frame memory 4 by the 1st write control part 8 using VD from the clock, HD, 
and the 1st decoder 2 from 1st PLL circuit 7, Switch each broadcast channel which becomes sub- 
screen **, **, **, **, and ** with the 2nd tuner 11 one by one with a necessary time interval, 
and It receives. Take out a video signal by the 2nd decoder 12, respectively, and it inputs into the 
2nd reducing part 13, A line number and the pixel number of one line are reduced to 1/3 by 
infanticide of a line and a pixel, etc., respectively, It writes in the required position (position 
corresponding to sub-screen of drawing 2 ** - **) of the 2nd frame memory 14 one by one by 
the 2nd write control part 16 using VD from the clock, HD, and the 2nd decoder 12 from 2nd PLL 
circuit 15. And by the 1st read-out control section 10, the image of a main screen is read from the 
1st frame memory 4, the image of sub-screen ** - ** is read from the 2nd frame memory 14 by 
the 2nd read-out control section 17, respectively, and it compounds on one screen by the 
synchronizer 5, inputs into the indicator 6, and displays on a screen. 

OOlOThe 1st and 2nd read-out control sections 10 and 17 read each frame memory using the 
clock from 3rd PLL circuit 9, and HD and VD. Since 3rd PLL circuit 9 generates a clock on the basis 
of VD from the 2nd decoder 2 and HD and VD are generated based on this clock. Naturally, 
although the disorder of the synchronization with read-out of the signal from each frame memory 
and the drive of the indicator 6 is not produced, since VD from the 2nd decoder 2 is supervised in 
the timing of the running by itself VD generated on the basis of a self-propelled clock, When 
disorder arises to the cycle of VD with the obstacle etc. which were produced in the broadcast wave 
and VD input is not distinguished, a clock, and self-propelled HD and VD are supplied to the 1st 
and 2nd read-out control sections 10 and 17. Therefore, although there is naturally disorder of a 
synchronization in the signal of the main screen read from the 1st frame memory 4, Since these 
each sub-screen can be read in the state where there is no disorder of a synchronization and the 
indicator 6 is simultaneously controlled by this clock when each sub-screen of the 2nd frame 
memory 14 is written in in the normal state of the synchronization, a sub-screen at least is 
displayed without confusing a synchronization. 

OOllThe 2nd tuner 11 makes channel selection time of sub-screen ** longer than the channel 
selection time of sub-screen ** - **, expresses sub-screen ** as an animation with imperfection, 
and expresses sub-screen ** which remains - ** as a top dropping screen, for example. 
0012 

Effect of the InventionAs explained above, according to the multi screen display device by this 
invention. It is what performs read-out from each frame memory of the Lord and a sub-screen, 
control of an indicator, etc. using the synchronized signal generated in a PLL circuit on the basis of 
the Vertical Synchronizing signal of the video signal used as a main screen. Since the synchronized 
signal generated by running by itself in a PLL circuit is used when the synchronization of a main 
screen is confused or, even when the synchronization of a main screen is confused, each sub- 
screen is displayed without disturbing a synchronization. 



Field of the InventionThis invention relates to a multi screen display device, and when the 
synchronization of the inputted video signal used as a main screen is confused, it relates to the 
thing keep the synchronization of a sub-screen from being confused. 
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Description of the Prior Art2 sets of decoders which decode the signal from a tuner and a tuner 
which receives television broadcasting are provided, and some which were constituted like the 
example shown in the block diagram of drawing 3 are shown in the multi screen display device 
which displays two or more screens simultaneously. Receive the broadcast which serves as a main 
screen with the tuner 1, and by the decoder 2 Namely, a video signal. Decode to a Horizontal 
Synchronizing signal (HD) and a Vertical Synchronizing signal (VD), and a video signal is reduced 
by the reducing part 3, Write in the frame memory 4 by the signal from the write control part 8, 
and simultaneously, with a required interval, switch a channel and two or more broadcasts which 
serve as a sub-screen with the tuner 11 are received, Decode to a video signal, and HD and VD by 
the decoder 12, and a video signal is reduced to necessary size by the reducing part 13, It writes in 
the required position of the frame memory 14 one by one by the signal from the write control part 
16, the video signal of a main screen and the video signal of a sub-screen which were read from 
the frame memories 4 and 14 by the signal from the read-out control sections 21 and 22 are 
compounded by the synchronizer 5, and it displays by the indicator 6. The read-out control section 
21 and the read-out control section 22 perform read-out from the frame memory 4 and the frame 
memory 14 by HD and the clock which were synchronized with HD from the decoder 2 in PLL circuit 
7, and were generated, and VD from the decoder 2, and This sake, When the synchronization of a 
main screen is confused or It breaks off, in order that VD from the decoder 2 may confuse or break 
off, even when there is no disorder in the synchronized signal from the decoder 12, the 
synchronization of the signal read from the frame memory 14 is confused, and there is a problem 
that the synchronization of the indicator 6 is disturbed simultaneously. 



Effect of the InventionAs explained above, according to the multi screen display device by this 
invention. It is what performs read-out from each frame memory of the Lord and a sub-screen, 
control of an indicator, etc. using the synchronized signal generated in a PLL circuit on the basis of 
the Vertical Synchronizing signal of the video signal used as a main screen. Since the synchronized 
signal generated by running by itself in a PLL circuit is used when the synchronization of a main 
screen is confused or, even when the synchronization of a main screen is confused, each sub- 
screen is displayed without disturbing a synchronization. 



Problem(s) to be Solved by the InventionWhen this invention does not have disorder of a 
synchronization in the video signal of a sub-screen in view of such a point, even if disorder of the 
synchronization with the video signal of a main screen arises, the sub-screen of a multi screen at 
least aims at making it displayed without confusing a synchronization. 



Means for Solving the Problemin order to attain the above-mentioned purpose, in a multi 
screen display device of this invention. It has 2 sets of decoders which decode a signal from a 
tuner and a tuner which receives television broadcasting, A clock generated in the 1st PLL circuit 
based on a Horizontal Synchronizing signal which received broadcast which serves as a main 
screen with the 1st tuner, reduced a video signal from the 1st decoder to necessary size by the 1st 
reducing part, and was separated by the 1st decoder, It writes in the 1st frame memory via the 1st 
write control part with a Horizontal Synchronizing signal and a Vertical Synchronizing signal from 
the 1st decoder. Two or more broadcasts which switch the 2nd tuner with a necessary time 
interval, and serve as a sub-screen are received, A clock generated in the 2nd PLL circuit based on 
a Horizontal Synchronizing signal which reduced each video signal from the 2nd decoder to 
necessary size by the 2nd reducing part, respectively, and was separated by the 2nd decoder. It 
writes in a required position of the 2nd frame memory via the 2nd write control part, respectively 
with a Horizontal Synchronizing signal and a Vertical Synchronizing signal from the 2nd decoder, In 
what compounds a video signal read via the 1st read-out control section from said 1st frame 
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memory, and a video signal read via the 2nd read-out control section from the 2nd frame memory 
by a synchronizer, and displays a multi screen by an indicator, Provide the 3rd PLL circuit that 
generates a clock, a Horizontal Synchronizing signal, and a Vertical Synchronizing signal based on 
a Vertical Synchronizing signal from said 1st decoder, and A clock from the 3rd PLL circuit, A video 
signal is read from the 2nd frame memory via the 2nd read-out control section with a Horizontal 
Synchronizing signal and a Vertical Synchronizing signal. 

0005A video signal of the 1st frame memory is read via the 1st read-out control section with a 
clock, and a Horizontal Synchronizing signal and a Vertical Synchronizing signal from said 3rd PLL 
circuit. 

0006And said indicator is controlled by clock, and a Horizontal Synchronizing signal and a Vertical 
Synchronizing signal from said 3rd PLL circuit. 

0007When said 3rd PLL circuit Is supervised in timing of a self-propelled Vertical Synchronizing 
signal which generated a Vertical Synchronizing signal from the 1st decoder based on a self- 
propelled clock and a Vertical Synchronizing signal from the 1st decoder is not distinguished, a self- 
propelled clock, A Horizontal Synchronizing signal and a Vertical Synchronizing signal which were 
generated based on this clock are outputted. 
0008 

Embodiment of the InventionAn embodiment of the Invention is described with reference to 
Drawings based on working example. Drawing 1 is an important section block diagram of one 
working example of the multi screen display device by this invention. In a figure, it is the 1st and 
2nd tuner, and 1 and 11 receive the TV broadcast which serves as a main screen with the 1st tuner 
1, with a necessary time Interval, they switch a channel one by one and receive the TV broadcast 
which serves as a sub-screen with the 2nd tuner 11. 2 and 12 are the 1st and 2nd decoder, 
process the composite video signal from the 1st tuner 1 or the 2nd tuner 11, and separate HD and 
VD. 3 and 13 are the 1st and 2nd reducing part, and reduce the video signal from the 1st decoder 

2 or the 2nd decoder 12 to necessary size by infanticide of a pixel and a line, etc., respectively. 4 
and 14 are the 1st and 2nd frame memory, and write in the video signal from the 1st reducing part 

3 or the 2nd reducing part 13. 5 is a synchronizer and compounds the video signal read from the 
1st frame memory 4 and the 2nd frame memory 14 on one screen. 6 is an indicator and displays a 
multi screen based on the signal from the synchronizer 5. 7 is the 1st PLL circuit, generates the 
clock in sync with HD from the 1st decoder 2, and generates HD based on this clock. 8 Is the 1st 
write control part and controls the writing of the 1st frame memory 4 by VD from the clock, HD, 
and the 1st decoder 2 from 1st PLL circuit 7. 9 is the 3rd PLL circuit, generates a clock on the basis 
of VD from the 1st decoder 2, and generates HD and VD based on this clock. 10 is the 1st read-out 
control section, and controls read-out of the 1st frame memory 4 by the clock from 3rd PLL circuit 
9, and HD and VD. 15 is the 2nd PLL circuit, generates the clock in sync with HD from the 2nd 
decoder 12, and generates HD based on this clock. 16 Is the 2nd write control part and controls the 
writing of the 2nd frame memory 14 by VD from the clock, HD, and the 2nd decoder 12 from 2nd 
PLL circuit 15. 17 is the 2nd read-out control section, and controls read-out of the 2nd frame 
memory 14 by the clock from 3rd PLL circuit 9, and HD and VD. 

0009Next, operation of the multi screen display device by this invention is explained. For example, 
as shown in drawing 2, when compounding main screen and five sub-screen ** - ** and 
considering it as a multi screen. The 1st tuner 1 receives broadcast used as a main screen, and a 
video signal is taken out by the 1st decoder 2, Input into the 1st reducing part 3 and a line number 
and the pixel number of each line are reduced to 2/3 by infanticide of a line and a pixel, etc., 
respectively. It writes In the required position (position corresponding to the main screen of 
drawing 2) of the 1st frame memory 4 by the 1st write control part 8 using VD from the clock, HD, 
and the 1st decoder 2 from 1st PLL circuit 7, Switch each broadcast channel which becomes sub- 
screen **, **, **, **, and ** with the 2nd tuner 11 one by one with a necessary time interval, 
and it receives. Take out a video signal by the 2nd decoder 12, respectively, and it inputs into the 
2nd reducing part 13, A line number and the pixel number of one line are reduced to 1/3 by 
infanticide of a line and a pixel, etc., respectively. It writes in the required position (position 
corresponding to sub-screen of drawing 2 ** - **) of the 2nd frame memory 14 one by one by 
the 2nd write control part 16 using VD from the clock, HD, and the 2nd decoder 12 from 2nd PLL 
circuit 15. And by the 1st read-out control section 10, the image of a main screen is read from the 
1st frame memory 4, the Image of sub-screen ** - ** is read from the 2nd frame memory 14 by 
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the 2nd read-out control section 17, respectively, and it connpounds on one screen by the 
synchronizer 5, inputs into the indicator 6, and displays on a screen. 

OOlOThe 1st and 2nd read-out control sections 10 and 17 read each frame memory using the 
clock from 3rd PLL circuit 9, and HD and VD. Since 3rd PLL circuit 9 generates a clock on the basis 
of VD from the 2nd decoder 2 and HD and VD are generated based on this clock, Naturally, 
although the disorder of the synchronization with read-out of the signal from each frame memory 
and the drive of the indicator 6 is not produced, since VD from the 2nd decoder 2 is supervised In 
the timing of the running by itself VD generated on the basis of a self-propelled clock. When 
disorder arises to the cycle of VD with the obstacle etc. which were produced in the broadcast wave 
and VD input is not distinguished, a clock, and self-propelled HD and VD are supplied to the 1st 
and 2nd read-out control sections 10 and 17. Therefore, although there is naturally disorder of a 
synchronization in the signal of the main screen read from the 1st frame memory 4, Since these 
each sub-screen can be read in the state where there is no disorder of a synchronization and the 
indicator 6 is simultaneously controlled by this clock when each sub-screen of the 2nd frame 
memory 14 is written in in the normal state of the synchronization, a sub-screen at least is 
displayed without confusing a synchronization. 

OOllThe 2nd tuner 11 makes channel selection time of sub-screen ** longer than the channel 
selection time of sub-screen ** - **, expresses sub-screen ** as an animation with imperfection, 
and expresses sub-screen ** which remains - ** as a top dropping screen, for example. 



Brief Description of the Drawings 

Drawing lit is an important section block diagram of one working example of the multi screen 

display device by this invention. 

Drawing 2It is an example of a multi screen. 

Drawing 3It is an important section block diagram of an example of the conventional multi screen 
display device. 
Description of Notations 

1 and 11 Tuner 

2 and 12 Decoder 

3 and 13 Reducing part 

4 and 14 Frame memory 

5 Synchronizer 

6 Indicator 

7, 9, 15 PLL circuits 

8 and 16 Write control part 

10, 17, 21, and 22 Read-out control section 



Drawing 1 

For drawings please refer to the original document. 



Drawing 2 

For drawings please refer to the original document. 



Drawing 3 

For drawings please refer to the original document. 
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For drawings please refer to the original document. 
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(54) MULTI-SCREEN DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent synchronization 
of sub screens from being disturbed even when 
synchronization of the main screen of multi-screens is 
disturbed. 

SOLUTION: Broadcasting to be a main screen is 
received by a tuner 1 and video signals separated in a 
decoder 2 are reduced to a main screen size in a 
reduction part 3 and written to a frame memory 4 by a 
write control part 8 in response to signals from a PLL 7. 
Plural pieces of broadcasting to be sub screens are 
successively received by a tuner 1 1 and video signals 
separated in a decoder 12 are respectively reduced to a 
sub screen size in a reduction part 13 and written to a 
specified position of a frame memory 14 by a write 
control part 16 in response to signals from a PLL 15. 
Clocks, HD and VD are generated in a PLL 9 based on 
HD (vertical synchronizing signals) from the decoder 2, 
and by using the signals, signals of the frame memory 4 
are read by a read control part 10, signals of a frame 

memory 14 are read by a read-out control part 17, they are synthesized in a synthesis part 5 
and the multi-screen is displayed at a display part 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a multi screen display device, and when the 
synchronization of the inputted video signal used as a main screen is confused, it relates to the 
thing keep the synchronization of a sub-screen from being confused. 
[0002] 

[Description of the Prior Art]2 sets of decoders which decode the signal from a tuner and a 
tuner which receives television broadcasting are provided, and some which were constituted like 
the example shown in the block diagram of drawing 3 a re shown in the multi screen display 
device which displays two or more screens simultaneously. Receive the broadcast which serves 
as a main screen with the tuner 1, and by the decoder 2 Namely, a video signal, Decode to a 
Horizontal Synchronizing signal (HD) and a Vertical Synchronizing signal (VD), and a video signal 
is reduced by the reducing part 3, Write in the frame memory 4 by the signal from the write 
control part 8, and simultaneously, with a required interval, switch a channel and two or more 
broadcasts which serve as a sub-screen with the tuner 1 1 are received, Decode to a video 
signal, and HD and VD by the decoder 12, and a video signal is reduced to necessary size by the 
reducing part 13, It writes in the required position of the frame memory 14 one by one by the 
signal from the write control part 16, the video signal of a main screen and the video signal of a 
sub-screen which were read from the frame memories 4 and 14 by the signal from the read-out 
control sections 21 and 22 are compounded by the synchronizer 5, and it displays by the 
indicator 6. The read-out control section 21 and the read-out control section 22 perform read- 
out from the frame memory 4 and the frame memory 14 by HD and the clock which were 
synchronized with HD from the decoder 2 in PLL circuit 7, and were generated, and VD from the 
decoder 2, and This sake, When the synchronization of a main screen is confused or it breaks 
off, in order that VD from the decoder 2 may confuse or break off, even when there is no 
disorder in the synchronized signal from the decoder 12, the synchronization of the signal read 
from the frame memory 14 is confused, and there is a problem that the synchronization of the 
indicator 6 is disturbed simultaneously. 
[0003] 

[Problem(s) to be Solved by the Invention]When this invention does not have disorder of a 
synchronization in the video signal of a sub-screen in view of such a point, even if disorder of 
the synchronization with the video signal of a main screen arises, the sub-screen of a multi 
screen at least aims at making it displayed without confusing a synchronization. 
[0004] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, in a multi 
screen display device of this invention. It has 2 sets of decoders which decode a signal from a 
tuner and a tuner which receives television broadcasting, A clock generated in the 1st PLL 
circuit based on a Horizontal Synchronizing signal which received broadcast which serves as a 
main screen with the 1st tuner, reduced a video signal from the 1st decoder to necessary size 
by the 1st reducing part, and was separated by the 1st decoder. It writes in the 1st frame 
memory via the 1st write control part with a Horizontal Synchronizing signal and a Vertical 
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Synchronizing signal from the 1st decoder, Two or more broadcasts which switch the 2nd tuner 
with a necessary time interval, and serve as a sub-screen are received, A clock generated in the 
2nd PLL circuit based on a Horizontal Synchronizing signal which reduced each video signal from 
the 2nd decoder to necessary size by the 2nd reducing part, respectively, and was separated by 
the 2nd decoder, It writes in a required position of the 2nd frame memory via the 2nd write 
control part, respectively with a Horizontal Synchronizing signal and a Vertical Synchronizing 
signal from the 2nd decoder, In what compounds a video signal read via the 1st read-out control 
section from said 1st frame memory, and a video signal read via the 2nd read-out control section 
from the 2nd frame memory by a synchronizer, and displays a multi screen by an indicator, 
Provide the 3rd PLL circuit that generates a clock, a Horizontal Synchronizing signal, and a 
Vertical Synchronizing signal based on a Vertical Synchronizing signal from said 1st decoder, and 
A clock from the 3rd PLL circuit, A video signal is read from the 2nd frame memory via the 2nd 
read-out control section with a Horizontal Synchronizing signal and a Vertical Synchronizing 
signal. 

[0005]A video signal of the 1st frame memory is read via the 1st read-out control section with a 
clock, and a Horizontal Synchronizing signal and a Vertical Synchronizing signal from said 3rd 
PLL circuit. 

[0006]And said indicator is controlled by clock, and a Horizontal Synchronizing signal and a 
Vertical Synchronizing signal from said 3rd PLL circuit. 

[0007]When said 3rd PLL circuit is supervised in timing of a self-propelled Vertical Synchronizing 
signal which generated a Vertical Synchronizing signal from the 1st decoder based on a self- 
propelled clock and a Vertical Synchronizing signal from the 1st decoder is not distinguished, a 
self-propelled clock, A Horizontal Synchronizing signal and a Vertical Synchronizing signal which 
were generated based on this clock are outputted. 
[0008] 

[Embodiment of the Invention]An embodiment of the invention is described with reference to 
Drawings based on working example. Drawing 1 is an important section block diagram of one 
working example of the multi screen display device by this invention. In a figure, it is the 1st and 
2nd tuner, and 1 and 1 1 receive the TV broadcast which serves as a main screen with the 1st 
tuner 1, with a necessary time interval, they switch a channel one by one and receive the TV 
broadcast which serves as a sub-screen with the 2nd tuner 11.2 and 12 are the 1st and 2nd 
decoder, process the composite video signal from the 1st tuner 1 or the 2nd tuner 11, and 
separate HD and VD. 3 and 13 are the 1st and 2nd reducing part, and reduce the video signal 
from the 1st decoder 2 or the 2nd decoder 12 to necessary size by infanticide of a pixel and a 
line, etc., respectively, 4 and 14 are the 1st and 2nd frame memory, and write in the video signal 
from the 1st reducing part 3 or the 2nd reducing part 13. 5 is a synchronizer and compounds the 
video signal read from the 1st frame memory 4 and the 2nd frame memory 14 on one screen. 6 is 
an indicator and displays a multi screen based on the signal from the synchronizer 5. 7 is the 1st 
PLL circuit, generates the clock in sync with HD from the 1st decoder 2, and generates HD 
based on this clock. 8 is the 1st write control part and controls the writing of the 1st frame 
memory 4 by VD from the clock, HD, and the 1st decoder 2 from 1st PLL circuit 7. 9 is the 3rd 
PLL circuit, generates a clock on the basis of VD from the 1 st decoder 2, and generates HD and 
VD based on this clock. 10 is the 1st read-out control section, and controls read-out of the 1st 
frame memory 4 by the clock from 3rd PLL circuit 9. and HD and VD. 15 is the 2nd PLL circuit, 
generates the clock in sync with HD from the 2nd decoder 1 2, and generates HD based on this 
clock. 16 is the 2nd write control part and controls the writing of the 2nd frame memory 14 by 
VD from the clock. HD, and the 2nd decoder 12 from 2nd PLL circuit 15. 17 is the 2nd read-out 
control section, and controls read-out of the 2nd frame memory 14 by the clock from 3rd PLL 
circuit 9, and HD and VD. 

[0009]Next, operation of the multi screen display device by this invention is explained. For 
example, as shown in drawing 2 . when compounding main screen and five sub-screen ** - ** and 
considering it as a multi screen, The 1st tuner 1 receives broadcast used as a main screen, and 
a video signal is taken out by the 1st decoder 2, Input into the 1st reducing part 3 and a line 
number and the pixel number of each line are reduced to 2/3 by infanticide of a line and a pixel, 
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etc., respectively, It writes in the required position (position corresponding to the main screen of 
drawing 2 ) of the 1st frame memory 4 by the 1st write control part 8 using VD from the clock, 
HD, and the 1st decoder 2 from 1st PLL circuit 7, Switch each broadcast channel which 
becomes sub-screen **, **, **, **, and ** with the 2nd tuner 1 1 one by one with a necessary 
time interval, and it receives, Take out a video signal by the 2nd decoder 12, respectively, and it 
inputs into the 2nd reducing part 13, A line number and the pixel number of one line are reduced 
to 1/3 by infanticide of a line and a pixel, etc., respectively. It writes in the required position 
(position corresponding to sub-screen [ of drawing 2 ] ** - **) of the 2nd frame memory 14 one 
by one by the 2nd write control part 16 using VD from the clock, HD, and the 2nd decoder 12 
from 2nd PLL circuit 15. And by the 1st read-out control section 10, the image of a main screen 
is read from the 1st frame memory 4, the image of sub-screen ** - ♦* Is read from the 2nd 
frame memory 14 by the 2nd read-out control section 17, respectively, and it compounds on one 
screen by the synchronizer 5, inputs into the indicator 6, and displays on a screen. 
[0010]The 1st and 2nd read-out control sections 10 and 17 read each frame memory using the 
clock from 3rd PLL circuit 9, and HD and VD. Since 3rd PLL circuit 9 generates a clock on the 
basis of VD from the 2nd decoder 2 and HD and VD are generated based on this clock, Naturally, 
although the disorder of the synchronization with read-out of the signal from each frame 
memory and the drive of the indicator 6 is not produced, since VD from the 2nd decoder 2 is 
supervised in the timing of the running by itself VD generated on the basis of a self-propelled 
clock. When disorder arises to the cycle of VD with the obstacle etc. which were produced in the 
broadcast wave and VD input is not distinguished, a clock, and self-propelled HD and VD are 
supplied to the 1st and 2nd read-out control sections 10 and 17. Therefore, although there is 
naturally disorder of a synchronization in the signal of the main screen read from the 1st frame 
memory 4, Since these each sub-screen can be read in the state where there is no disorder of a 
synchronization and the indicator 6 is simultaneously controlled by this clock when each sub- 
screen of the 2nd frame memory 14 is written in in the normal state of the synchronization, a 
sub-screen at least is displayed without confusing a synchronization. 

[001 1]The 2nd tuner 1 1 makes channel selection time of sub-screen ** longer than the channel 
selection time of sub-screen ** - **, expresses sub-screen ** as an animation with 
imperfection, and expresses sub-screen ** which remains - ** as a top dropping screen, for 
example. 
[0012] 

[Effect of the Invention]As explained above, according to the multi screen display device by this 
invention. It is what performs read-out from each frame memory of the Lord and a sub-screen, 
control of an indicator, etc. using the synchronized signal generated in a PLL circuit on the basis 
of the Vertical Synchronizing signal of the video signal used as a main screen, Since the 
synchronized signal generated by running by itself in a PLL circuit is used when the 
synchronization of a main screen is confused or, even when the synchronization of a main 
screen is confused, each sub-screen is displayed without disturbing a synchronization. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1]It has 2 sets of decoders which decode a signal from a tuner and a tuner which 
receives television broadcasting, A clock generated in the 1st PLL circuit based on a Horizontal 
Synchronizing signal which received broadcast which serves as a main screen with the 1st tuner, 
reduced a video signal from the 1st decoder to necessary size by the 1st reducing part, and was 
separated by the 1st decoder. It writes in the 1st frame memory via the 1st write control part 
with a Horizontal Synchronizing signal and a Vertical Synchronizing signal from the 1st decoder, 
Two or more broadcasts which switch the 2nd tuner with a necessary time interval, and serve as 
a sub-screen are received, A clock generated in the 2nd PLL circuit based on a Horizontal 
Synchronizing signal which reduced each video signal from the 2nd decoder to necessary size by 
the 2nd reducing part, respectively, and was separated by the 2nd decoder, It writes in a 
required position of the 2nd frame memory via the 2nd write control part, respectively with a 
Horizontal Synchronizing signal and a Vertical Synchronizing signal from the 2nd decoder, In what 
compounds a video signal read via the 1st read-out control section from said 1st frame memory, 
and a video signal read via the 2nd read-out control section from the 2nd frame memory by a 
synchronizer, and displays a multi screen by an indicator, On a basis a Vertical Synchronizing 
signal from said 1st decoder A clock, A multi screen display device which provides the 3rd PLL 
circuit that generates a Horizontal Synchronizing signal and a Vertical Synchronizing signal, and 
was made to read a video signal from said 2nd frame memory with a clock, and a Horizontal 
Synchronizing signal and a Vertical Synchronizing signal from the 3rd PLL circuit via the 2nd 
read-out control section. 

[Claim 2]The multi screen display device according to claim 1 which was made to read a video 
signal from said 1st frame memory with a clock, and a Horizontal Synchronizing signal and a 
Vertical Synchronizing signal from said 3rd PLL circuit via the 1st read-out control section. 
[Claim 3]The multi screen display device according to claim 1 or 2 which was made to control 
said indicator by clock, and a Horizontal Synchronizing signal and a Vertical Synchronizing signal 
from said 3rd PLL circuit. 

[Claim 4]When said 3rd PLL circuit is supervised in timing of a self-propelled Vertical 
Synchronizing signal which generated a Vertical Synchronizing signal from said 1st decoder 
based on a self-propelled clock and a Vertical Synchronizing signal from the 1st decoder is not 
distinguished, a self-propelled clock. The multi screen display device according to claim 1, 2, or 3 
which comes to be what outputs a Horizontal Synchronizing signal and a Vertical Synchronizing 
signal which were generated based on a self-propelled clock. 



[Translation done.] 
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DRAWINGS 



Drawing 1] 
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